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Breast cancer is the most common cancer in women in the world and age is the strongest risk
factor for breast cancer in women. Incidence of breast cancer still increases even if at a slower rate
in women aged over 50 years until age of 80 years (DeSantis et al., 2011). Actually the incidence
of breast cancer represents a critical health concern in the growing aging population and requires
specific evidence-based recommendations (Petrakis and Paraskakis, 2010; Biganzoli et al., 2012).
From a psychological point of view, some authors found that older breast cancer patients have
more difficulty in adjusting to breast cancer and related treatments than younger women and these
differences resulted from several age-related factors (Park et al., 2011).
Among several treatment options, chemotherapy treatment is experienced as distressing and
traumatizing and frequently considered as emblematic of the treatment and of cancer itself
(Richer and Ezer, 2002), also for postmenopausal women (Browall et al., 2006). One of the worst
experiences associated with the chemotherapy treatment is that of losing hair. This feeling is
frequently ranked among the first three important side effects for breast cancer patients, together
with nausea and fatigue (Lindop and Cannon, 2001; Carelle et al., 2002). Some studies suggest
that side effects are experienced as less distressing as patients can anticipate them (Golant et al.,
2003; Frith et al., 2007). This preparation constitutes a form of anticipatory coping—coping which
involves the preparation for managing the stressful consequences of an upcoming event, which is
likely or certain to occur (Aspinwall and Taylor, 1997).
Therefore, sustaining the engagement of breast cancer patients at different ages represents an
important aim. Specifically, within the whole process of patient engagement that is composed of
four incremental and evolutionary phases (Graffigna et al., 2013a,b), the period before the initation
of adjuvant chemotherapy can be seen as the second phase of the breast cancer patient engagement
process (arousal phase). On the one hand, the diagnosis is still a recent event (blackout phase)
and the management of the emotional reactions is still difficult. On the other hand, to increase
knowledge about the treatment and its related side effects and develop strategies to cope with
anxiety (adhesion phase) represents an important challenge that contributes in maintaining future
outcomes of the cancer treatment (Su et al., 2005) and in recapturing a positive life planning
oriented to the future.
Age-appropriate patient education interventions might need to be designed and realized to
prepare older women for the social, physical, function and treatment-related effects of breast cancer
and thus reducing their anxiety and increasing their control over the situation (Treacy and Mayer,
2000; Seçkin, 2011). eHealth interventions allow to develop integrated, sustainable and patient-
centered services, to promote and enhance health and to augment the efficacy and efficiency of the
process of healthcare (Eysenbach, 2001; Graffigna et al., 2014; Barello et al., 2016). As investigated
by Fogel et al. (2002), age, length of time since diagnosis, and breast cancer stage are unrelated to
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Internet use and an increasing number of patients of any age are
accessing health information on the Internet (Seçkin, 2011).
Offering Web support as part of regular care can be a
powerful tool to help breast cancer patients manage their illness
(Ventura et al., 2013). Recently, several studies showed the
efficacy of Web-based illness management systems, containing
components for symptom monitoring, tailored information and
self-management support, compared to usual care (Børøsund
et al., 2014) in promoting emotional processing (Baker et al.,
2011) and reducing depression and anxiety levels (Yun et al.,
2012). A recent review suggests a positive relationship between
the use of Internet - or interactive computer-based education
program - and the knowledge of breast cancer patients; this
relationship also has a positive effect on patient satisfaction
(Ryhänen et al., 2010). However, Internet educational programs
available for breast cancer patients are still rare and mostly
focused on increasing patients’ knowledge, focusing more on
“basic details” related to the disease and information about
procedures rather than on diagnosis, treatment, recovery, and
quality of life (Warren et al., 2014).
Among the few eHealth interventions aimed to improve the
women well-being, it is possible to describe different approaches.
One includes the use of personal websites to improve the
emotional wellbeing of breast cancer women by helping them
to construct a narrative of their experience, express emotions,
and receive the social support they need, particularly from
friends and extended family (Harris et al., 2015). A second is
aimed to enhance social support through online peer support
interventions, and recently older women reported that they
receivemore benefits from using online support groups especially
in regard to feeling in control of their health and feeling
less distressed than younger women (Seçkin, 2011). A third
proposes coping skills trainings aimed to take under control
patients’ affective state. With this aim, Owen et al. (2005)
employed a randomized controlled design to pilot the efficacy
of a self-guided coping skills training and support intervention
provided over the Internet. Treatment participants showed a
trend toward greater improvement in emotional well-being
compared to control participants. With a similar approach,
recently, Villani et al. (2016) developed a 2 weeks eHealth
protocol based on Meichenbaum’s Stress Inoculation Training
(SIT) (Meichenbaum, 1985) intervention for helping elderly
women undergoing chemotherapy to cope with impeding hair
loss and other treatment side effects. The protocol was composed
by three phases coherent with the general SIT objectives (Serino
et al., 2014): (1) increasing knowledge about the stress process, (2)
developing self-regulation skills and (3) helping individual to use
the acquired coping skills in real contexts. SIT has been already
applied in other studies to cancer patients and appeared beneficial
in altering anxiety-related behaviors (Moore and Altmaier, 1981).
To conclude, design and develop eHealth interventions for
elderly breast cancer patients represents a challenge for future
interventions. These could be particularly helpful for older
women who for medical, geographic, and/or social reasons, find
themselves isolated and could have difficulties in accessing to
other psychological services. Thus, first as elderly is not an
homogenous group, different sociodemographic characteristics
but also individual characteristics, such as personality traits
and computer self-efficacy (Rockmann and Gewald, 2015),
should be assessed as these could have implications on
Internet adoption. Second, by considering this specific patient
engagement phase, eHealth interventions can be used to
manipulate the affective state of patients and help them in
recovering control over their own experience by using different
approaches and strategies (Villani and Riva, 2012; Carissoli et al.,
2015).
Patient engagement constitutes a new frontier for health
care models where eHealth could maximize its potentialities by
targeting interventions to specific diseases and different phases
of the life span (Riva et al., 2016).
AUTHOR CONTRIBUTIONS
DV conceived the ideas presented in the article and took the lead
role in drafting the article. CC, DT, FS, andGR assisted in drafting
the article.
ACKNOWLEDGMENTS
This study has been supported by Università Cattolica del Sacro
Cuore of Milan (D3.2 Tecnologia Positiva e Healthy Aging -
Positive Technology and Healthy Aging, 2014).
REFERENCES
Aspinwall, L. G., and Taylor, S. E. (1997). A stitch in time: self-regulation and
proactive coping. Psychol. Bull. 121, 417–436. doi: 10.1037/0033-2909.121.
3.417
Baker, T. B., Hawkins, R., Pingree, S., Roberts, L. J., McDowell, H. E., Shaw, B. R.,
et al. (2011). Optimizing eHealth breast cancer interventions: which types of
eHealth services are effective? Transl. Behav. 1, 134–145. doi: 10.1007/s13142-
010-0004-0
Barello, S., Triberti, S., Graffigna, G., Libreri, C., Serino, S., Hibbard, J., et al. (2016).
eHealth for patient engagement: a systematic review. Front. Psychol. 6:2013. doi:
10.3389/fpsyg.2015.02013
Biganzoli, L., Wildiers, H., Oakman, C., Marotti, L., Loibl, S., Kunkler, I.,
et al. (2012). Management of elderly patients with breast cancer: updated
recommendations of the International Society of Geriatric Oncology (SIOG)
and European Society of Breast Cancer Specialists (EUSOMA). Lancet Oncol.
13, e148–e160. doi: 10.1016/S1470-2045(11)70383-7
Børøsund, E., Cvancarova, M., Moore, S. M., Ekstedt, M., and Ruland, C. M.
(2014). Comparing effects in regular practice of e-communication and Web-
based self-management support among breast cancer patients: preliminary
results from a randomized controlled trial. J. Med. Internet Res. 16, e295. doi:
10.2196/jmir.3348
Browall, M., Gaston-Johansson, F., and Danielson, E. (2006). Post- menopausal
women with breast cancer: their experiences of the chemotherapy treatment
period. Cancer Nurs. 29, 34–42. doi: 10.1097/00002820-200601000-00006
Carelle, N., Piotto, E., Bellanger, A., Germanaud, J., Thuillier, A., and Khayat,
D. (2002). Changing patient perceptions of the side effects of cancer
chemotherapy. Cancer 95, 155–163. doi: 10.1002/cncr.10630
Carissoli, C., Villani, D., and Riva, G. (2015). Does a meditation protocol
supported by a mobile application help people reduce stress? Suggestions from
Frontiers in Psychology | www.frontiersin.org 2 November 2016 | Volume 7 | Article 1825
Villani et al. eHealth for Elderly Cancer Patients
a Controlled Pragmatic Trial. CyberPsychol. Behav. Soc. Netw. 18, 46–53. doi:
10.1089/cyber.2014.0062
DeSantis, C., Siegel, R., Bandi, P., and Jemal, A. (2011). Breast cancer statistics. CA
Cancer J. Clin. 61, 408–418. doi: 10.3322/caac.20134
Eysenbach, G. (2001). What is e-health? J. Med. Internet Res. 3:20. doi:
10.2196/jmir.3.2.e20
Fogel, J., Albert, S. M., Schnabel, F., Ditkoff, B. A., and Neugut, A. I. (2002). Use
of the Internet by women with breast cancer. J. Med. Internet Res. 4:2. doi:
10.2196/jmir.4.2.e9
Frith, H., Harcourt, D., and Fussell, A. (2007). Anticipating an altered appearance:
women undergoing chemotherapy treatment for breast cancer. Eur. J. Oncol.
Nurs. 11, 385–391. doi: 10.1016/j.ejon.2007.03.002
Golant, M., Altman, T., and Martin, C. (2003). Managing cancer
side effects to improve quality of life: a cancer psychoeducation
program. Cancer Nurs. 26, 37–44. doi: 10.1097/00002820-200302000-
00005
Graffigna, G., Barello, S., and Riva, G. (2013a). How to make health information
technology effective: the challenge of patient engagement. Arch. Phys. Med.
Rehabil. 94, 2034–2035. doi: 10.1016/j.apmr.2013.04.024
Graffigna, G., Barello, S., and Riva, G. (2013b). Technologies for patient
engagement. Health Aff. (Millwood) 32, 1172. doi: 10.1377/hlthaff.2013.0279
Graffigna, G., Barello, S., Riva, G., and Brosio, A. (2014). Patient engagement:
the key to redesign the exchange between the demand supply for health care
in the era of active ageing. Stud. Health. Technol. Inform. 203, 85–95. doi:
10.3233/978-1-61499-425-1-85
Harris, L. N., Cleary, E. H., and Stanton, A. L. (2015). Project connect online:
user and visitor experiences of an Internet-based intervention for women with
breast cancer. Psycho. Oncol. 24, 1145–1151. doi: 10.1002/pon.3734
Lindop, E., and Cannon, S. (2001). Experiences of women with a diagnosis of
breast cancer: a clinical pathway approach. Eur. J. Oncol. Nurs. 5, 91–99. doi:
10.1054/ejon.2000.0116
Meichenbaum, D. (1985). Stress Inoculation Training. New York, NY: Pergamon
Press.
Moore, K., and Altmaier, E. M. (1981). Stress inoculation training with cancer
patients. Cancer Nurs. 4, 389–394. doi: 10.1097/00002820-198110000-00005
Owen, J. E., Klapow, J. C., Roth, D. L., Shuster, J. L. Jr., Bellis, J., Meredith,
R., et al. (2005). Randomized pilot of a self-guided internet coping group
for women with early-stage breast cancer. Ann. Behav. Med. 30, 54–64. doi:
10.1207/s15324796abm3001_7
Park, B. W., Lee, S., Lee, A. R., Lee, K. H., and Hwang, S. Y. (2011). Quality of life
differences between younger and older breast cancer patients. J. Breast Cancer,
14, 112–118. doi: 10.4048/jbc.2011.14.2.112
Petrakis, I. E., and Paraskakis, S. (2010). Breast cancer in the elderly.Arch. Gerontol.
Geriatr. 50, 179–184. doi: 10.1016/j.archger.2009.03.007
Richer, M. C., and Ezer, H. (2002). Living in it, living with it, and moving on:
dimensions ofmeaning during chemotherapy.Oncol. Nurs. Forum 29, 113–119.
doi: 10.1188/02.ONF.113-119
Riva, G., Villani, D., Cipresso, P., Repetto, C., Triberti, S., Di Lernia, D.,
et al. (2016). Positive and transformative technologies for active ageing.
Stud. Health Technol. Inform. 220, 308–315. doi: 10.3233/978-1-61499-625-
5-308
Rockmann, R., and Gewald, H. (2015). Elderly People in eHealth: Who are they?
Procedia Comput. Sci. 63, 505–510. doi: 10.1016/j.procs.2015.08.376
Ryhänen, A. M., Siekkinen, M., Rankinen, S., Korvenranta, H., and Leino-Kilpi, H.
(2010). The effects of Internet or interactive computer-based patient education
in the field of breast cancer: a systematic literature review. Patient Educ. Couns.
79, 5–13. doi: 10.1016/j.pec.2009.08.005
Seçkin, G. (2011). I am proud and hopeful: Age-based comparisons in positive
coping affect among women who use online peer-support. J. Psychosoc. Oncol.
29, 573–591. doi: 10.1080/07347332.2011.599361
Serino, S., Triberti, S., Villani, D., Cipresso, P., Gaggioli, A., and Riva, G. (2014).
Toward a validation of cyber-interventions for stress disorders based on
stress inoculation training: a systematic review. Vir. Real. 18, 73–87. doi:
10.1007/s10055-013-0237-6
Su, F., Ouyang, N., Zhu, P., Ouyang, N., Jia, W., Gong, C., et al.
(2005). Psychological stress induces chemoresistance in breast cancer by
upregulating mdr1. Biochem. Biophys. Res. Commun. 329, 888–897. doi:
10.1016/j.bbrc.2005.02.056
Treacy, J. T., and Mayer, D. K. (2000). Perspectives on cancer patient
education. Semin. Oncol. Nurs. 16, 47–56. doi: 10.1016/S0749-2081(00)8
0007-8
Ventura, F., Ohlén, J., and Koinberg, I. (2013). An integrative review of supportive
e-health programs in cancer care. Eur. J. Oncol. Nurs. 17, 498–507. doi:
10.1016/j.ejon.2012.10.007
Villani, D., Cognetta, C., Toniolo, D., and Riva, G. (2016). Helping women with
breast cancer to cope with hair loss: an e-SIT protocol. Commun. Comp. Inf.
Sci. 604, 3–12. doi: 10.1007/978-3-319-32270-4_1
Villani, D., and Riva, G. (2012). Does interactive media enhance the management
of stress? Suggestions from a Controlled Study. Cyberpsychol. Behav. Soc. Netw.
15, 24–30. doi: 10.1089/cyber.2011.0141
Warren, E., Footman, K., Tinelli, M., McKee, M., and Knai, C. (2014). Do cancer-
specific websites meet patient’s information needs?. Patient Educ. Couns. 95,
126–136. doi: 10.1016/j.pec.2013.12.013
Yun, Y. H., Lee, K. S., Kim, Y. W., Park, S. Y., Lee, E. S., Noh, D. Y.,
et al. (2012). Web-based tailored education program for disease-free cancer
survivors with cancer-related fatigue: a randomized controlled trial. J. Clin.
Oncol. 30, 1296–1303. doi: 10.1200/jco.2011.37.2979
Conflict of Interest Statement: The authors declare that the research was
conducted in the absence of any commercial or financial relationships that could
be construed as a potential conflict of interest.
Copyright © 2016 Villani, Cognetta, Toniolo, Scanzi and Riva. This is an open-access
article distributed under the terms of the Creative Commons Attribution License (CC
BY). The use, distribution or reproduction in other forums is permitted, provided the
original author(s) or licensor are credited and that the original publication in this
journal is cited, in accordance with accepted academic practice. No use, distribution
or reproduction is permitted which does not comply with these terms.
Frontiers in Psychology | www.frontiersin.org 3 November 2016 | Volume 7 | Article 1825
